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Magnetic field solution (sharp boundary)
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In the real world ay is small, so the field is mostly converted
into () flux by the supercurrents and monopoles, and
penetrates the interior. Only a weak field is excluded.
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profiles of the maximum mass superconducting stars for different values of

phase (denoted as (m)) scenario are shown. Here the maximum masses correspond
to 1.33 Mg and 1.35 Mg, respectively. The maximum mass for B!/4 = 175 MeV and
BY* = 170 MeV are Muax = 1.44 My and M,,,, = 1.52 Mg, respectively. Fig. 4
shows that the typical density discontinuity in the sharp interface scenario is ~ 3p,.
It also shows that for smaller values of B, the NM = QM phase transition occurs
very close to the surface of the star (at lower density as discussed earlier). The
denser exterior regions of these stars (despite a less dense inner core) are primarily
responsible for the increase in the maximum mass observed as one decreases B.

r (km)

fadis (k)

Figure 4: Profile of the maximum mass star for bag c

185, 175, 170 MeV with m, = 200 MeV and A = 100 MeV. The mixed phase
(dashed) and the sharp interface curves are shown. The Walecka model was used
to describe the nuclear part of the equation of state.

I 2 3 4 5 6 7 8 970

Fig. 4 indicates that in the mixed phase scenario there are no discontinuities in
the density profile of the star. However, this is not true in general. It is interesting
to note that even when mixed phases are allowed, there can still be discontinuities
in energy density within them. In a small range of parameters, we find stars that
have a crust of nuclear matter surrounding a mixed NM-QM core, but the mixed
phase has an outer part which is a mixture of unpaired QM with NM, and an inner
part that is a mixture of CFL QM with NM. At the interface between the two there

of

the bag constant, A = 100 MeV and ms = 200 MeV are shown in Fig. 4. For ,
B'* = 185 MeV results for the sharp interface (denoted as (s)) and the mixed !
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Basic LOFF idea

Try Cooper pairs (p, —p + 2q)

e total momentum 2q for each and every pair
® each quark at its Fermi surface, even with Py F p‘};

® g chosen spontaneously, |q| determined variationally
(result is |q| = gy ~ 1.200 1)

® condensate forms a ring on each Fermi surface, with
opening angle 1y, ~ 14 &~ 2 cos (6 /qo) ~ 67.1°
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